
diy obd2 to usb wiring diagram
diy obd2 to usb wiring diagram projects are essential for automotive enthusiasts and
professionals who want to create custom diagnostic tools or interfaces for vehicles. This
article provides a detailed guide on how to build a reliable and efficient connection
between an OBD2 port and a USB interface. By understanding the wiring requirements,
pin configurations, and necessary components, users can develop a functional DIY OBD2
to USB cable or adapter. This guide covers everything from the basics of the OBD2
interface to the step-by-step wiring process and troubleshooting tips. Whether for
programming, data logging, or vehicle diagnostics, a proper diy obd2 to usb wiring
diagram is crucial for success. The content will also explore common challenges and best
practices to ensure compatibility and safety. Read on to learn about the essential wiring
layout, tools required, and key considerations when designing and assembling your own
OBD2 to USB wiring solution.
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Understanding OBD2 and USB Interfaces
The foundation of any diy obd2 to usb wiring diagram is a thorough understanding of both
the OBD2 and USB interfaces. OBD2 (On-Board Diagnostics, second generation) is a
standardized automotive port used for vehicle diagnostics and data retrieval. It typically
features a 16-pin connector that communicates vehicle data, such as engine parameters
and fault codes, to diagnostic devices.

USB (Universal Serial Bus) is a widely used interface for connecting peripherals to
computers. It supports data transfer and power supply, making it ideal for interfacing
diagnostic tools with PCs or laptops. However, OBD2 and USB operate on different
electrical and communication protocols, which must be bridged effectively in any diy
wiring project.

OBD2 Pin Configuration and Protocols
The OBD2 connector has 16 pins, each with a specific function. Key pins include power
supply (usually 12V on pin 16), ground (pins 4 and 5), and communication lines such as
CAN (Controller Area Network) on pins 6 and 14 or ISO9141/14230 on pins 7 and 15.
Identifying the correct pins is essential for proper wiring and communication.



USB Interface Basics
USB connectors typically include four wires: VCC (5V power), D+ and D- (data lines), and
ground. For diy obd2 to usb wiring, the data lines must be correctly connected to a
compatible interface chip or microcontroller that can translate OBD2 signals into USB
protocol. Direct wiring without such conversion will not work due to incompatible signal
formats.

Essential Components for DIY OBD2 to USB
Wiring
Creating a diy obd2 to usb wiring diagram requires not only cables and connectors but
also electronic components to ensure signal compatibility and device protection. This
section outlines the critical parts necessary for a successful wiring project.

OBD2 Connector
A genuine or high-quality OBD2 female connector is required to interface with the
vehicle's diagnostic port. These connectors are standardized and readily available,
featuring 16 pins arranged in a trapezoidal shape.

USB Connector and Cable
A USB Type-A or Type-B connector is typically used to connect to the PC or diagnostic
device. Pre-made USB cables can be repurposed, or connectors can be purchased
separately for custom assembly.

OBD2 to USB Interface Module
An interface module, such as an ELM327 chip-based board or a microcontroller with USB
capabilities, is necessary to convert OBD2 communication protocols to USB-compatible
data streams. These modules handle protocol translation, signal conditioning, and provide
the USB endpoint for the computer.

Additional Components

Resistors and capacitors for signal filtering and noise reduction

Voltage regulators or level shifters to match voltage levels between OBD2 (12V) and
USB (5V)

Protective diodes or fuses to prevent damage from voltage spikes or incorrect
connections



Soldering equipment and heat shrink tubing for secure and insulated connections

Step-by-Step DIY OBD2 to USB Wiring Diagram
This section provides a detailed guide for wiring an OBD2 connector to a USB interface,
incorporating the necessary components for safe and functional operation. The steps
ensure accurate pin connections and proper signal conversion.

Step 1: Identify and Prepare the OBD2 Connector Pins
Begin by identifying the key OBD2 pins on the female connector: pin 16 (12V power), pins
4 and 5 (ground), and the communication pins based on the vehicle protocol (commonly
pins 6 and 14 for CAN bus). Strip and tin the wires connected to these pins for easier
soldering.

Step 2: Connect Power and Ground Lines
Connect pin 16 to the power input of the interface module, ensuring the voltage regulator
is in place to step down the 12V supply to 5V if required. Connect pins 4 and 5 to the
common ground shared with the USB connector to maintain a stable reference voltage.

Step 3: Wire Communication Lines to the Interface
Module
Depending on the protocol, connect the CAN high and CAN low lines (pins 6 and 14) or
the K-Line (pin 7) to the corresponding inputs on the interface module. These lines carry
vehicle data and must be connected precisely to ensure proper data transmission.

Step 4: Connect the USB Data Lines
From the interface module, connect the USB D+ and D- lines to the USB connector. These
lines transmit data between the interface and the computer. Ensure that the wiring
respects USB polarity conventions for reliable communication.

Step 5: Add Protective Components and Test
Connections
Install resistors, capacitors, and protective diodes as per the interface module’s datasheet
or recommended wiring diagram. These components filter noise and protect against
voltage spikes. After assembly, visually inspect all solder joints and wiring for shorts or
miswiring.



Step 6: Final Assembly and Enclosure
Secure the wiring inside an enclosure to prevent damage and accidental disconnections.
Use heat shrink tubing and strain reliefs to enhance durability. Label connectors for easy
identification during use.

Testing and Troubleshooting Your Wiring Setup
After assembling the diy obd2 to usb wiring diagram, testing is vital to confirm
functionality and diagnose any issues. Proper testing ensures that the interface can
communicate with the vehicle and the connected computer.

Initial Power and Continuity Checks
Use a multimeter to verify that power and ground connections are correct and that there
are no shorts between lines. Check the voltage levels at the interface module to confirm
proper regulator operation.

Communication Testing with Diagnostic Software
Connect the USB interface to a computer running compatible OBD2 diagnostic software.
Attempt to establish a connection with the vehicle’s ECU. Successful data retrieval
indicates correct wiring and functioning interface electronics.

Troubleshooting Common Issues

No communication: verify pin connections, power supply, and interface module
integrity

Intermittent data or errors: check for loose wires, poor solder joints, or insufficient
shielding

Incorrect data or protocol mismatch: ensure the interface supports the vehicle’s
OBD2 protocol and configure software settings accordingly

Safety and Compatibility Considerations
When designing and assembling a diy obd2 to usb wiring diagram, safety and
compatibility must be prioritized to avoid damage to the vehicle, interface device, or
computer.



Voltage and Current Protection
The OBD2 port operates at 12V, while USB is standardized at 5V. Proper voltage
regulation and protection components are essential to prevent overvoltage damage. Use
fuses and transient voltage suppressors to safeguard the circuit.

Protocol Compatibility
Vehicles may use different OBD2 communication protocols, including CAN, ISO9141, and
KWP2000. The interface module must support the relevant protocols to communicate
effectively. Research the vehicle’s protocol before wiring.

Electromagnetic Interference (EMI) and Cable Quality
Use shielded cables and maintain short wire lengths where possible to minimize EMI,
which can disrupt data transmission. Proper grounding and filtering components also
reduce interference.

Legal and Warranty Considerations
Modifying or connecting to a vehicle’s OBD2 port may void warranties or violate
regulations in some jurisdictions. Ensure compliance with local laws and manufacturer
policies before proceeding with any diy wiring projects.

Frequently Asked Questions

What is the basic wiring configuration for a DIY OBD2
to USB cable?
The basic wiring configuration involves connecting the OBD2 pins 4 (Chassis Ground), 5
(Signal Ground), 6 (CAN High), 14 (CAN Low), 16 (Battery Power) to a USB interface via a
suitable OBD2 to USB adapter or microcontroller like an Arduino with a CAN transceiver.
Proper USB power and data lines (D+ and D-) must also be connected accordingly.

Which OBD2 pins are essential for CAN bus
communication in a DIY OBD2 to USB cable?
For CAN bus communication, the essential OBD2 pins are pin 6 (CAN High) and pin 14
(CAN Low). These pins carry the differential CAN signals that the USB interface or
microcontroller reads to communicate with the vehicle's ECU.



Can I use a standard USB cable to connect an OBD2
connector to a PC?
No, a standard USB cable alone cannot directly connect to an OBD2 connector because
the OBD2 communicates using automotive protocols like CAN, which require a specific
interface (OBD2 to USB adapter) to translate these signals into USB-compatible data.

What components are needed to build a DIY OBD2 to
USB adapter?
To build a DIY OBD2 to USB adapter, you need an OBD2 connector, a microcontroller
(e.g., Arduino or STM32), a CAN transceiver chip (e.g., MCP2551 or SN65HVD230), a
USB interface for communication (such as USB to serial converter or USB HID), and
appropriate wiring following the OBD2 to USB pinout.

Where can I find reliable wiring diagrams for DIY OBD2
to USB projects?
Reliable wiring diagrams can be found on electronics hobbyist websites, automotive
forums like EEVblog, GitHub repositories of open-source OBD2 projects, and datasheets of
OBD2 connector pinouts and CAN transceiver chips. Always verify the diagram
compatibility with your vehicle and hardware.

Additional Resources
1. DIY OBD2 to USB Wiring: A Step-by-Step Guide
This book provides a comprehensive walkthrough for car enthusiasts and hobbyists
looking to create their own OBD2 to USB wiring harness. It covers the basics of OBD2
protocols, wiring diagrams, and the necessary tools and components. Readers will learn
how to safely connect their vehicle's diagnostic port to a computer or embedded system
for custom diagnostics and data logging.

2. Automotive Diagnostics: Understanding OBD2 and USB Interfaces
Focusing on the theory behind OBD2 communication and USB interfacing, this book
explains the technical standards and electrical principles involved. It includes detailed
wiring diagrams and explains how to interpret diagnostic data. The book is ideal for those
wanting to deepen their knowledge of vehicle diagnostics and DIY electronic interfacing.

3. Hands-On OBD2 Projects: From Wiring to Software
This practical guide combines electronics and programming to help readers build their
own OBD2 to USB interface. Along with wiring diagrams, it introduces basic coding
examples for reading data via USB on various platforms. The book is suited for makers
interested in both hardware assembly and software development.

4. The Complete Guide to OBD2 Wiring and Protocols
Covering all major OBD2 protocols and their wiring requirements, this book serves as a
reference for anyone working on automotive diagnostics. It features clear, detailed wiring
diagrams for multiple vehicle models and discusses common pitfalls. This guide is



essential for DIYers and professionals alike.

5. USB Communication for Vehicle Diagnostics: Wiring and Implementation
This title explores the specifics of USB data transfer as applied to vehicle diagnostics. It
explains how to design and build a reliable OBD2 to USB connection, including power
considerations and signal integrity. The book is useful for those aiming to create robust
diagnostic tools with USB connectivity.

6. Build Your Own OBD2 Scanner: Wiring, Hardware, and Software
This book guides readers through the process of building a custom OBD2 scanner from
scratch. It provides detailed wiring diagrams, parts lists, and tutorials on configuring the
USB interface. Additionally, it covers software solutions to interpret and display vehicle
data in real-time.

7. Vehicle Diagnostics Made Simple: OBD2 to USB Wiring Explained
A beginner-friendly guide that breaks down complex wiring concepts into easy-to-
understand steps. It emphasizes safety and accuracy when working with automotive
electronics and offers troubleshooting tips. The book includes illustrations and diagrams
to help readers successfully complete their OBD2 to USB wiring projects.

8. Embedded Systems and OBD2: Designing USB Interfaces
Targeting readers with an interest in embedded systems, this book discusses integrating
OBD2 data acquisition with USB communication protocols. It covers microcontroller
selection, wiring schematics, and firmware development. This resource is ideal for
engineers and hobbyists working on advanced vehicle diagnostics.

9. Practical Automotive Electronics: OBD2 to USB Wiring and Beyond
This book combines theory with hands-on projects related to automotive electronics,
focusing on OBD2 to USB wiring. It provides insights into signal processing, power
management, and data interpretation. Readers will find practical advice for expanding
their diagnostic capabilities with custom hardware solutions.
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